The objective of this work was to evaluate the acute toxicity of formalin and histopathological effects on the Amazon ornamental fish, bluespotted coridora (Corydoras melanistius). A randomized design was used, with ten concentrations of formalin (40%) (0, 3, 6, 12, 25, 50, 100, 150, 200 and 250mg.L -1 ) with four replicates and five fish per container (3L) in static system for 96 hours. The moribund fish were killed and fixed in 10% formalin to proceed the histopathological analysis of gill, liver and kidney. At the end of this experiment the following mortality rates (%) were obtained in increasing order of exposure: 0, 0, 0, 0, 0, 65, 85, 100, 100 and 100%. The lethal concentration 50% (LC 50-96h (I) ) estimated was 50.76 mg.L -1 with regression of y = 0.51x, and r2 = 0.80. Further, in higher concentrations morphological changes as gill hyperplasia, with filling of interlamellar spaces, disorganization of liver arrangement, and necrosis in kidney were observed. In this study, the formalin can be considered slightly toxic to bluespotted corydora, and cause morphological changes when exposed to high concentrations. The use of formalin to treat of ornamental fish in the inner river of capture with wrong concentration can provoke negative environmental and biological effects.
INTRODUCTION
The species of genus Corydoras have benthic habits and are considered ornamental fish with appreciation in the international market due to its rusticity and color patterns. In the Amazon region, they are captured in rivers and streams and exported to countries like Japan and United States.
In Northeastern Pará state, the Corydoras is captured in the Middle Guamá river, representing 62% of the total captured in that region, which corresponds to approximately 500,000 individuals (M.F. Torres et al., unpublished data) .
However, during handling and after capture are reported mortality rates between 3% and 15% of the total catch (M.F. Torres et al., unpublished data) . M.F. Torres et al., unpublished data reported the use of different chemotherapeutic agents such as malachite green, methylene blue and formaldehyde as preventive management strategies for ornamental fish before exportation. However, the Anais da Academia Brasileira de Ciências (2012) 84(4): 1001-1007 (Annals of the Brazilian Academy of Sciences) Printed version ISSN 0001-3765 / Online version ISSN 1678-2690 www.scielo.br/aabc main problem in the marketing chain of these fishes was the wrong administration of chemotherapeutic concentration, thereby causing financial, biological and environmental loss for the effluents that could reach water bodies (Baca apud M.F. Torres et al., unpublished data) .
The risk of environmental contamination by chemotherapy tends to increase in this region, as many basins of the Amazon already reported cases where the fishermen used chemical products in the inner river where fishes were captured, without care and technical guidance (M.F. Torres et al., unpublished data; Souza and Mendonça 2009) .
Thus, studies to improve management and reduce mortality are important for the sustainability of the chain. And faced with this, to protect and monitor the environment, the aquatic toxicity bioassays are conducted for various purposes such as environmental regulations, approval and registration of commercial chemical products, and evaluation of drugs for disease treatment of aquatic organisms. (Lombardi 2004) . Formaldehyde is used in aquaculture to control bacterial diseases, fungal and parasitic diseases, demonstrating efficacy in short term baths (Fajer-Ávila et al. 2003) . However, the formaldehyde is a mutagen and carcinogen even at low concentrations and presented toxicity in a variety of organisms. In aquatic organisms, deleterious effects were observed on the concentration of 1 mg.L -1 for fish and 5 mg.L -1 for microcrustaceans and algae. (C.R.T. Farah et al., unpublished data) . The effects of these products in fish can be manifested at various levels of biological organization, including physiological dysfunction, structural changes in organs and tissues and behavioral changes that lead to impaired growth and reproduction. Among the morphological changes observed in organs of fishes exposed to xenobiotics are: gill hyperplasia (Henares et al. 2008) , disarrangement and vacuolization of hepatocytes and focal necrosis in liver Fanta 1998, Santos et al. 2004 ). These biological responses to stress caused by xenobiotics can be used to identify early signs of damage to fish (Winkaler et al. 2001) .
The objective of this work was to assess the acute toxicity of formalin to bluespotted corydora (Corydoras melanistius) determining the CL50 and evaluated its effects on gills, liver and kidney through the identification of histopathological changes.
MATERIALS AND METHODS
The tests of acute toxicity of formalin for bluespotted corydora were performed at the Laboratory of Fish Culture and IctioparasitologyCampus of Bragança-PA, the fishes were collected in the Guamá river (Northeastern Pará) with aid of local fishermen, then transported to the laboratory and acclimated in water tanks of 300 L for a period of seven days in order to recover from the capture and transportation stress. After this period, the fishes were used for the assays. The weight of fish used was 3.2 g ± 0.46 g.
The experiment was conducted in 5 L containers with a volume of 3 L, where in each container were placed 2 L of water followed by the fish distribution and then adding the remaining liter with the concentration of product test. All containers were supplied with artificial aeration and constant stocking density of five fish per container. They remained in a static system for 96 hours. A randomized design was used with ten concentrations of formalin (0.3, 6, 12, 25, 50, 100, 150, 200 and 250 mg.L -1 ) and four replicates each.
The behavior and mortality rates were monitored every hour during the first 12 hours and the every 6 hours until the end of the experiment (96 hours).
The parameters of water such as dissolved oxygen, temperature, pH and conductivity were measured daily, and total ammonia was monitored before and after the experiment with the aid of a photocolorimeter (HANNA ® ). Data were analyzed by the Trimmed Spearman Karber (Hamilton et al. 1977) to determine the TOXICIDADE DE FORMALINA EM CORYDORA LC50. Following that data were plotted on linear regression from the application Bioestat 5.0.
To perform the histopathological analysis at all times of monitoring, recently dead fish or moribund fishes were collected and then accounted as dead. These fishes were fixed in formalin 10%. After 48 hours the fishes were dissected and the fragments of gills, liver and kidney were removed and then preserved in alcohol 70°. These fragments were included in paraplast to prepare histopathological sections of 5 µm thick, and stained with hematoxylin/ eosin according Behmer et al. (1976) .
RESULTS AND DISCUSSION
The water quality monitored had a pH of 5.2 ± 0.26, dissolved oxygen showed values of 6.94 ± 0.37 mg.L Fishes exposed to formalin concentrations showed two patterns of behavior during the first 24 hours. Fishes exposed to higher concentrations presented agitation, followed by erratic swimming and positioning on the water surface immediately after the addition of the substance. While the fishes submitted to the lower concentrations remained standing, making small movements and resting at bottom of containers.
The behavior observed in corydoras as erratic swimming and standing on the surface, observed in the highest concentrations of formaldehyde corroborates as described that fishes subjected to acute poisoning with xenobiotics presented behavioral changes such as erratic swimming, also retarded growth, biochemical, histopathological and hematological disorders (C.F. Salles-Dias, unpublished data). (1985) thus adapting to the conditions of this study, the formaldehyde can be considered as slightly toxic to the bluespotted corydora.
However, when the objective is the sustainability of ornamental fish marketing chain, the classification of formaldehyde in low toxicity does not guarantee that it can be used without compromising animal welfare, therefore it cannot measure the deleterious effects that the substance causes to the body subjected to experimental testing. Therefore, histopathological changes in fish tissue can be used as a tool to detect the direct toxic effects of chemicals in target organs (Schwaiger et al. 1997) , because they reflect the damage caused by duration and intensity of exposure to toxic element and the tissue adaptive capacity (Ferreira et al.. 2004) . Moreover, the histology can validate the use of a substance based on animal welfare, which is part of the policy of some companies and organizations like the Ornamental Fish International (OFI), which has a code of ethics where the priority of the companies that compose it, is the animal welfare at all stages of the ornamental fish marketing chain.
In the present work the structures of the organs analyzed by histopathological analysis in the control treatment, 3, 6 and 12 mg.L -1 , are similar to others fishes described in literature as channel catfish (Ictalurus punctatus) (Grizzle and Rogers 1985) and pacu (Piaractus mesopotamicus) (Fujimoto et al. 2008 ). However, in gill, at higher levels (above 50 mg.L -1 ) cell hyperplasia occurred, reaching levels of filling interlamellar spaces (Figure 2a and 2b) . According Reardon and Harrell (1990) , the toxicity of formaldehyde is the cause of pathological damage in the gills, causing a gill dysfunction, osmoregulatory and respiratory imbalance and mortality. This is due to the fact that the gill epithelium is the primary contact surface, by having a large surface area, with the external environment, became a target of the pollutants present in the water (Wong and Wong 2000) . This epithelial hyperplasia with filling of the interlamellar spaces is described in several fish in response to a variety of agents, from heavy metals as cadmium (Garcia-Santos 2007) to herbicides such as atrazine (Jayachandran and Pugazhendy 2009) like a primary strategy for fish protection. In Corydora paleatus (Fanta et al. 2003 ) the gills after 24 hours of exposure to organophosphates presented a detachment of gill epithelium, but this effect was not observed in the bluespotted corydora. TOXICIDADE DE FORMALINA EM CORYDORA In liver, at lower concentrations, as well as gills, no changes were observed during the experiment, but in higher concentrations (above 50 mg.L -1 ), the sinusoids capillaries were congested ( Figure 3a) and structurally, the hepatocytes presented hypertrophic with changes in cytoplasmatic granulation and no more displayed in a cordon disposition. No hepatocytes vacuolization was observed. Fujimoto et al. (2008) studying pacu fed organic chromium also observed hepatocytes disarray and congestion of the capillaries. In Coridora sp. exposed to organophosphates, observed after 96 hours, the hepatocytes presented eosinophilia and brown granules indicating accumulation of bile (Fanta et al. 2003) . In response to this xenobiotic, pyknotic nuclei were also observed, but not in the liver of bluespotted corydora exposed to formalin. formaldehyde showing necrosis (*) and increased Bowman's space (arrow). HE 100x.
congestion associated renal tubular vacuolization and increase in Bowman's space, similar to the present work. In the Amazonian region where were reported concentration of incorrect administration of prophylactic chemotherapy baths as a routine procedure for native fish by exporters (Baca apud Torres, M. F. et al. unpublished data), studies on the determination of the chemotherapy effectiveness and of its deleterious effects by assays in these species are essential. For the present study, the prophylactic treatments in Corydora melanistius should be performed at lower concentrations of formaldehyde.
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RESUMO
O objetivo do trabalho foi determinar a toxicidade aguda de formalina e os efeitos histopatológicos para o peixe ornamental amazônico corredora bicuda (Corydora melanistius). Foi utilizado um delineamento inteiramente casualizado; com dez concentrações de formalina 40% (0,3, 6, 12, 25, 50, 100, 150, 
